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m THREE-DIMENSIONAL DISPLAY DEVICE 
(57}Abfitract: 

PURPOSE: To display an image, which has resolution oorresponding 



to the perlormanoe of microlenses, In ajr by forming erect 
unmagnified imagee of a two-dlmanfijonal graphic on a screen 
surface at plane*eymmetrloal positions at all times through 
Indhridual element lenses of a directional screen made of three lens 
array plates. 

CONSTITirriON: The distance bll between the Intermediate fens 
array 12 of the directional screen OS. consisting of three lens array 
plates 11-13 provided in an optical path In series arrangement, and 
the front and rear array plates 11 and 13 Is eo determined that the 
erect unmagnified Images of the two-dimensional graphic formed on 
a display eurface through the Individual element lenses of the 
directional screen DS consisting of the array plates are formed on 
the directional screen surfaces at the plane -symmetrical positions 
at ail times. Then control is so perfonmed by actuators 14-17 that 
the twc-dimensional figure consisting of picture elements smaller 
than the diameter of many element leneee constituting the lens 
array plates is formsd in air on the image plane of the two- 
dlmensfonal graphic on the display surface of the two-dimensional 
graphic formed in air symmetrically with respect to the directional 




soreen surface. 
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VIC 8 k ft ft d ic u & 3 »$ea» 



07 Bf IS fit BO9-(«i.^«tj:fiftlkc9rjSU-CAlre0> 
2»5cH»©«jSSl:' * * 'J - ^ ± » «C S 

C 09 IC fi ■ U]^ k 
ttHl.fe2*SbBJft««»WfcS>*'**^ 

ft««0«9-U>X KfJl ^Ht KV It i9t5iS fi^n 
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»IBa¥4-l06541 (2) 



«^l^.^0900!)iS9«DBB«n3^BlCB9(ai^ft 

a-^]|(. ffii|itcBf«« tv^'^ d 3 «%B^^» 
-etft^A^^^dft«eBK:Mi9%«tvTv^«Ji9 

Ltrm w«^ATi>«B«B«-e^ ;:ob«b 

« ICttftB±lcB5ct- 5 2: d ttf»«:t94s d - D 

->D8tt. •^lvlCAB«^feftB&««*tttc 

dnxv^r. e«fiBBae)BttBBts A^TB 
i|iCD^BIT;&MiiBBKtt«n&. 

B 9 B^O 3 ^5cBa%BBTttx <e ^ ^ M ic 

*y-y3feBBattc4»sivxt^**9-r^f 



Bcttttl9ft^^g->DS&BBU. ^^t^B 
Bft;^^ r;w:/Cl5iCltXU-*^5lcBBiBK 
ABSnTV^ftA9^^6flDlB%B«U« 
<5r6a>«Bictt|Sttttx^>j->DS^ttB<B 

»«>«±B7ftBW-C»U. 

Kfreo^Ql Y«Ali&a£«BB%f7«: 9 J: ^ c 39i 

8 «DttBBH»OBftB 7 ««6B£dtvfettBB'9 
CB-9rBBB«CRT(DB«BJ:iC. gSBe^* 

ttBSlcABfe«iv« 2 «c5cBB - 
fclcAU. B«aVCItTOB)KB±^2ftreB 

'e8En^3ft7tB««jic-r&. 

-r3^l3-&. B9 BlCSk^rttBSVCRTOB 

B^ttBBBABx^y-VD S AC^BBBVC 
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i; - > D s izBft ^^mmm CRT at (t£^cD 

« C R T O ft Mfl Sft" 6 * ^ Rl« t ^ 4 0 tt« P 2 



09 H&t^s 1 zBi:#n bran 

Bl 0Bkcfl£%;StvTv^«l8lllitt7.^ ij - > D 
sit. ^n'rMa-«>ftdSB « »B<Dei 

«BaVBAlfiJfil*-«-r ft * ^te-fri^tfrftfcfe^ 



?#Ra¥4-10e541 (3) 

, B-ttSBtt;^^ 0 ->D S IC«ttftBB»» 
&eDSB4f(d2 OttB&A^ft. 

ii^isftSBA-, B-«iatBh. isattj^^u- 

>'DSlC<t:-9-C^nt|>lC£CftS{kA', 
tt^CDnNid. BBBVCRTCDB^teS^ttBt 
Sii2:-rft2:. 

2 d 2* 2 d l« 2 ( d 2-'d 1) **• ( 1 ) 

VDSti^B^BBSCt 

S " d 2 - d 1 ( 2 ) 
BffiO (2) ft-eii^^nft B(fi0SBA". 
B - OttBtt. SBA*. B'CDtilB^e 2 SOS 
BKStU^ ttJ9. Bjv^T ft ft 8 0c5cB««^aiBB 
IZcAfffttt. Bi^eo A' 6 'CDS:^€i B^^ A" 
B" «}i^£'e02S^tT^StvfttiCD2:«£U« 
8lk76«9nttBK<^-9TSi¥i^iiav6^ft 3^76 



BS«e)l&iSBtctt«B4 4 tSB U^BttB 
«CD«OTl6i«J. *9&B 1 L BicMa% S ft 
BAttA^ U D S 11, B.€aB f 1. f 33Qf((a 
-Oau^XLl. L^^. B^SBf2itf(aSU 
LS^BjSSBcd 1 / 2 . 

f 2- £ 2 « f 3/ 2 -eft ft J: ^ Jte U :/ 
XL2a>S:B^ U VXfc UT. * n « ^ S n 
Tv>ftl/>X7U-<8, 10, 9ai!?. ©llBfc 
at«tvTv^ft<):^lrB^a^lcSa^«^Tv>ft^^ 

^tj~VDSl»«ft7fi«2:tT»«^ftftA^ft 
BB. T«Jd«, BBBOB9<t0««BB8(C 

aBs-it9ftj;^«BB&«-rft«9«'eBjftd 

ttB^ttx^U-:/DS9^&:|rnfiOBBC!>tiCB 
IcBS'lvTv^ftZ^CTcBIBfiKl, K2*-*-eAU. 

ftSB^ettBA' , B- (A*, B-)«B«ttx^ 
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?5Ra¥4-106541 (4) 

fiOU>X7P^fi]»''&«&<&l8filttX^g->^ 
6tt«fl4rO^^UVXLCifc&nKU^2«7cB 

>0lCjtfbTBS9}f|:«d^Bil0BTft^^lcairB 
fi90^5«fi;;UTnfE<OIRDH^&9t»^2^7cS 

Bitx^ u-i/fc uT'tnm«/>aB5»^»/>x 

ft2^55i«fcfi^LTfl!rflUT<saU>X7l/^ 
«02fiOt>OS:^H(CS^B9KBBU^«l«» 



SLT. B^B« 2 £03 u :/ X 7 1/ 9^ ^ ne % 18 

att*^'j->»c«f«t*a^«>i»^i^>'Xic** 

«T*i-5^iM«Bbfe3a^ 1/ > X 7 P IB 

B«n«'r&^d(cu>&39(7c99^sc&fift'r 

tt/>ittiR'?'U>Xft2^7cnicB9BU-r«d^U 
X«ei/:/X7l/'flS»3BO%Oft3te»ftCR^ 

7l/'<tt!*^6<fcaiSl^}ttX^ U->jCClt«fl< 
(9B?-U>XIC<^5n9iet&2 ^icBi^^il^gD 



u:/X7i/^fia)Bnft«l«-r». 

«^Bisl>«B?U>Xft 2«760^U:fi3P9LT« 
tflUTft«b:/X7U'r4&CD2fifi9^<E>&3ttB(C 

ii^S ^ O nBOSft UL^IC U T . BBfSC93fiOU 
:/X7i/-<«*»63a!&«6ttx^iJ'-:/itei*» 
«a^oB?^t^:^XicJ:'&iirBt&20C7&ai00«A 

;»U-CB«»»ttB)CB»f«J:'»(i9SU^2 

aew>X7L'-<c^nB«:nfiTd. 

•ttlfcAU* 8}R bfe U y X7 1/ W «<D«fl2 it 

e»snTt>&tt/hw>xcDiiffiicfi;i;feSi*S 
as«#Bu-citB(&aB*r sxati 



2004^10^28 mm 
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ij -><l>l|jftaSAl^tt4t!iSia%««Tft 

-.>eHBIlfiB«tu«B. mSKTbSfSB^tt 
fll«)||jSBB0Miaft^^V->«:9t-|-BRBB 

urn &^Xv^'&»fi«'f -CJb U. C0BB« 
1#0T& 2tt$cB»«B7l^-A«£SIC^9X 
BGtft2ft5&B»CD«fi^Bt:LTti;fi<t>li» 
;k5cB»&Rft^ai!%Tfi9ai8&«^-tv^«^ 



?5IB¥4-106541 (5) 

/Jx « B 7 1/ > ;C 2 n b T «ia U T « 

lcSBU&BjftaB9^0«:^atiTt^d«(. - 

B, li 3 B&t^l6 5 BT^Sff 8 B9 ^M^S Ar 

BaBBl^<t-9T-^n0!);^9 U->Sic£iS'Se^ 
Id S 1 B^PO^nT^^nDKBttBOEdn^ 

ft s »v r v\ e • 

JiXB^03«^B^KBip-ettA^^Tw^« 
ffiftttA^U-^DS OttttSBBB^BttttB 
kl. B9 Bt#BtTaat j&«3teM03»nB 

««B«T«fflsnTt^signteAi? u-:/Ds 

O^B£«BtttiDBffiSB&:H«0<b^-eftoT, 

2«:^U-C. X y 3 Cfflft eSfci3lt»«li.X 
A 9 < 3r 4 « 1 « feBS BB«»^ 
9'f5r4CdB«lCttiai3tt^^U-VD8&B« 



BBL^BBttA^V^VDSOttBA^OB 
^B 7 h UX«t)k9ttftttB'te:/^« BBfir&fttt 
Btrv•!^. Bma^adilftBiE v-V** BBfl&ftttBie 
V 1^ 9 ^ M 6 B 9 B A B « CD «i CD .:fiis tt n -e t 

-etvf ivUft ^ffilQttBicBi^uy^^ic, ^tet 
«;t9Altt;^<^U-VDS(DttB{8«<Z)K£B73^ 
6ie^8tv^iZBA'&^tt9X2ftjcBSCD«nt 
B(Ba««CRT<DBMB)J:K. ftnco«ttB 
^\CAmttt\»h 2 9c»BB]fil««««S K« 

BBBVCRTOBMBJb<92»56ajl»iQ^ 



U-VD5«D<>^aicJi»LTB3Vl8i«tisBK:%B 
»«A''?SB»c3%ioB;Q^as^S^«<t:'>>C-r& 

s;?u>xfe2i9<7c^cBf9urB^trf^d u 

Bt)&«iftaB<^l8Att^»<;-v^.<DBB^B 

XlcJ:«BKt&2«7&Hl»OB»«BQIEft9fi 
B38(5, «»cBi$H£:*^ y-:^BfcaJ U"CB^»« 

U > X 7 U -< fin CDBB % . B9S 1/ A ^ 

ffll3ttx^y-:/DaottBffl'§'^cB•:yv^TRtt 
d«T, ij D S CDiti^Bt«W« 

tl/t:S9A.M»jfi«nft2]^$iBacDBj[%BCD2 
^T^BBOBBlC. 1/ vX7 U^««BALT 
«#Ke«9' t/>X<D&J:U%<hSftBBifeOtt 



2004*10^128 17Bj36i) 
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-->lC&tt«UvX7U/6n0BB3^. IICw 
&ISiatt^^U--vDS«ttBa^^A£97i»' 

<^«£3n^fiiait7.^u->DsottB<s^c 
Li{ £iT. mic u V X L It Eft^ n ft 

5 )tE^«*^U>X7i/-<€lX4:* 7i^^ 

L2( AT« aict/ vXL22:&ttdlv«tft^«»fi 

6 )ftB5BSltfel'>'X7U-f «1 2 k, 7^^ 
aX-»I6,l7<:. g^K a» Q» IR?* u > X 

L3( AT. mtc u>XL3keft& n<&c-a*t»« 

« )«HMSii^i^>7(7U<4EE 1 3 t 

v> 2^ <t ^ tc«J&»BO^ ^Tft u . 

^^^9 V t> S iZBtf ^ U > XT U ^ tSi 2, 1 



iC»«**u:/XLl «it-9T, l/>X7 U-ftt 
1 2 C 6 >t ^ « U X L2 cett«£¥ffi«<&B 
IC«ft'r*tt«lC**J:'5VlWVX7UW'«l 1» 
12|Hi0!)SBbAl t. liffii^'VC RT (OffiMfi 

SJ1EUfe7^f'aa-*ief X7lt, 
(iattX^U-2^.DSlcfitt«UVX7U'ffil 
2lCi?ite«l/>XL2 ice»t«i&>FBfl»ttB^ 
«««tv^tt«tt«CRT0fi9ttBlCtSYta21k 
7cB»a^. P ^^X7 U-f.fi 1 3 li^rt U >X 
L3 yz^^x. lSBlttX^ri;->DSlCfert*U 
>X7 1/ -f fi 1 2 »C©^t W >X L2 »±¥?D 
Oifttt &^»«k UT. IftfittV C R T 09ftMB 
i:^f)iCD{fitB(W>^X7U^fil 3J0«<&CBa AI 
^ttB )0S?'^« b > X7 1/ ^ IS 1 1 X S tb 
« A U X 6 »|| 0 4t4« <B U V X L X. L 2 . 
L30aJ: U ^^BilJ: U «e« 2 ^ABil^ft 

eB$i^«tt«l:ite<»<fediCL/vX7U^fil2. 



SB4 x;»'6«i&dn«Bftm^(C<^o'C^{92 

b frV^d ft & b tiDHOl &a%r B*? A U . CO 
afebbOHa9^MXB9CDS«^-:/^39-e 

«Asn>-c. ttCbfeBKff-frtfX^sitacD-e 
ft a • 

B2B&t^!i3HVr&v^TCRTri29e7cH}& 
Vh^). cc^tt«««CRTtt:»X H«icj5^atv 
02BttBeB«CRTOAM6iEi:l&Mtt^^«J 

"i-^D s t «>EB ft a 1 iQ^^e v^««offif;ittx 

«y-VDSIC&»t«3-P9U>X7W-<BX X 
'-X afe7^'^AX-^ X4'^L 7t:09tta%iR 
UTv^&B-Vft »J« ^I^B9Btttt«tt«CRT 
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e A« 2 deft CD 2k»B»<d*&tc. 



tt»«itfsss(«ss)S!. «tta. ^cDtt, 

feMfiS:* 1/ vXr U < IS 1 5 <E) 1/ > XL3 K^tt 



Mfta]ir&«ji2:tT«idttx^u->Ds& 

SKiCSh>TI«iamf£x^U->DS&lldlLT 
U X7 U -< 4Ea)MM 2fticB 
l»CDil^m(ttCa9CRTCDfi3«S)kfflf^ttX 

>DSt||jALTV^««ftttr(Dl/>X7UW'«ftC 

X7UW'lE0nM«c0ai<DJ:4t^Kfl:tft««K: 

ttW:/XL10A«|;ailUfe3l|6Cl1»llU>XL2 

0jtelihi/VXL8(OMtt«:fliBSide«J:4lcU 

Tfifiitex^u-i/DSft<i^eifrac:fcit;p^ 

■f* >X7 U ^ « 1 1 1/ XLl &a)iu:it 

a« CD^S «r 1/ ^X7 P li 1 a fld 1^ > X La C;A 



r t&«ttx.9 ij - > D s &««-r e c ^ ^di^s^n 

l/>XTU-fSlt«5U>XLl fl9ft.€l 
B)i&fl.l^VX7U-<fil 2fl9&/VXL20l& 
^fiB«£2,l/>X7UW'«EJL 30L/:/XLa9 
iljSfiB%i3fcU. B4Bi|i|c&v^ra 
(«a 8l);9«20KBm^70mB«'?S<t:U^« 
#lCtt. «ittfl/:/X7b^lBl/2iDUi/XL2 

oiKjS£B3tf;i9su^u>x7 t/^fionsb a 

1 (DX<k. ^-3^^^. B4B4>»Ci?^«a»2 0 
mmi:Me-r«b»I.053h« m^MfP^^ 
ttee»'7 OmmlClVfi^Tftbol.O 1 4^09 
B^^nofi ( BBU&1.0532:1.014 
t CDIIB9l9ff 1 . 0 3 4)« X.0 3 4 flsl. 
0 3 4 f 3s 2 f 2 d iv£ C ^ tt. UVXicJ: 

t»B€PflAB$CDil:^lC«l$lttX^i;wvD8 
h29i5&BII»«)S«RB^OBBa A Im ^ nfiz o 

X^U-VD6(cklt«l/>X7l/^46nonM 
b Al(DBflsttft39 ^ ^ a > t\> t 



t 

2oo4ifio^i2B mm Etm-hmmtys- * 
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.IS « -e s « . 
-ftUr. |B5Bi;«Ca^$ttTv^^22, 232: 

s e B9icsc« nr « 2 8 ttfts-ea u « s 
icissn^Fic»snrv>e24~2 7 iif^eam 



?§ra¥4-10({541 (8) 
&fiiilic2^7&a90Sa^B^IRfQttA£rij~> 

2 ftjeB»os^a«)£296ft9fiii. vi^ffiaii 

tt;^^iJ-VDSlC«lt&Q>BD«>t/>X7t/YtS 

2 8c5&n»CDfljB^ac9 2 ^7cH»Oft 
Dlc^ U>X7U^««4ijAurv^d#ft09»? 
UVXy, y "«9&J;U^/i^S3feBil4iU^^2 

IC. 7 ^ 2 4 ~ 2 7 (S 5 BO«#>* 



7^f'ax-^29a, 2 9 b (S 6 B 0) « ) 9 

J: -9 T flB UT. t£JKcoigaiS;^£ C 4s J; d 

^CB 7 B2Ltf S B Bi±. 2ki&B»e!)fi^B 

A»<p^s^«^o:BBaaTstf^i\^2a09i/ 

l/DSlcei:^^B««B7UvXa. a-(li7 
B(0«« )at^«»it>lca9gA^£BMBTBtf 
6 IV^ 2BCD U >X7 1/ < «| 3 4 . 3 5]^««« 

«p « -(ff 8BOB^)IC^'&BgStfe29(jGB 

UTB^lKtidttBicttlfc'r 8«eB2: 3k « 

2Bou>X7u-rfiAy<c5Ja^«^^y-> 

A a 2 9e7&B»0D»n^«CD2»7cB»C!>ft9Si;:, 
l/>X7U<«30, 3 1C:BJftU-Cv^a#Bc!> 
B? U 2/Xfl^ CdBT' U VX a » a-«)ftJ:U^ 



uvmii 2 dt^a»tfiit^^^^BA 

« «v4fff[(Ji 7 BtiDB'^). P>X7UW'B34t 
3 5 ftl|iAUXv>«^KOB'^U>XB«fiDB7 
U:/X», <"-tiDII^U^«KSQ!B«AUfid2 

ik7cB»3as«»csi;>^j»jft«iv6ttB( Bsao 

B^ ) i: 3te € *v ft <i: ^ , 7 4^ ^ a. - ^ 3 2 . 
33<B7BO«-&). 7^'^aa-536, 37 

J:^i^«A6nfe30C7cSS%ttB^fiAeiv^|S 
^B. 32i 3dll7^^aX-tfiTftU. £<D 

«7Bk:»t^rn-Ck^&fflftttx^ y - i/Dso«l 

tS, IC'B » « H T *-V->X 7U-ffi30, Sltt, 

BUTBiftsn&uvx7u^fi'eft»;, Ripic 
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>DStt. 2 1/ U •< IS 3 2 , 33h. 

l/^lEt0!>3tt<DU>X7l/^CtC<^-»T«A«r 

DSHev^T* 34, S5tt*n€lVU:/X7l/ 
-ffi, 36, 37tt7^^aX-^-e*y. c« 



?5 fill ¥4-106541 (9) 

A>Cfi[ffietvTw'«U>X7U^tf3a. 3S4;, 

«u:/X7P'<l6d4. 350«As:^i^^ti.-C 
t^^^DsiKl/VXi, 6-ttl/4ey-?'i/y 
XT»y, 2««!)»^vX7U-<«34, 35 i:^ 
•3Tl/2trv^^>X (»3aPRl/>X) 4:U 

0XBKA«lvTv^«3ft5B«35%S 
K&Rftic2 9(7cB3»flD&a%S2:|SlQtt;^^U- 

0da^eKS«t?tt rf n^2e(DW>X7U^« 

>X7U-<lS2:0£lKft. 19 IQ a ^ U - > D S 



2ftica»flDa^IB<D2»%iBi»Oft 
ai:. U;/X7U<fi30, 31&««UTV'« 

^U99ed2a(AH5S«(«cS>K^k:«ttSlvd«« 
{«7H(0«^)4:tt«J:dU7irf^aaw^jcj: 

•a-CWdlUfey. *fcttl/>X7l//fi34, 3 
•5fr«lAUTb^«^ftCD«?U>X<, a-«!)& 

lc»tt^lv«ttS(SSB<D«$)htt«J:^u:7 

«>nBj&^^ci&vi^dic-racfc««-efe«. 

ic:&«iia 0 3 IkTciSa^SBtt. AK^n 6 S69^ t/ > X 
^ 29e5cftdlCB^l/T«ltfttTi&&U>X7 
«CD SBCD«>0&jttSlcB|itf^iiBB LT. 



J&bT. 0!rS^3|ftC9l/uX7U^i&3»'&3Qe$ia 
etttX^i;-:/ic£it&B4r0Di|?>U>XftC«ft« 
BB 2 »7cB»flDaa«B0)iEjt9@ft,«^. « 

i^i^li^^ttx^ i;->£(c^UTB^IS;(D(&B^0 

•lT««);^(CnSU^3B^i/^'X7L/^fi^B 

S^LTB«U-Ci^&U>X71/^«02B(9^ 
« €3««iCB?ir«u:BB UT. ^^i;-:/J:0« 

^CDfc LT«de«n6»lSlttX^ 29« 

03fiCDl/>X7l/^«A^«>3te*1tlfi1ttX^riJ- 
>K:ett«B^OiR-^w:/X^J:&i^&L>^z9: 

'J - VBfe^ br S^H^^ttB ^tt'tttT « J: ^ IC 
BBb^2B0db>X7l/'f«onRfi«nil9t^ 
U-r ^«»CDTIt « ^B^Cd 3 0C7gBj5%ttB 

ttBBU;l^l/>X7U'<«o«A^«ASnTk> 



2oo4$iom2B mm Btmh-immy^- 
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mA^mr^mmm. s 2 fl&a» a bus i a 
iCn^sii.Tv>ddftASmfiBt^«AsnTk^& 



?5I?!l¥4-10e541 (10) 

TilKBB* B 9 BttttiiS CD 3 SCTca^BB^- 
B«a«r»TB. SI 0 B tfa^TrV flttBifeB 
B£B«£|vTk^&tSnftx^iJ^v^fi«-r« 

C R T - B S B'V , D S S a tt X 5r 1; - > , 
M'"^-^^ Kl, K2- 8 *75HJP«- L1-L3, 
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